Diabetics in Western countries have an increased cardiovascular mortality and morbidity compared with the non-diabetic population [1, 2] . Diabetes has been demonstrated to be an independent risk indicator of mortality from coronary heart disease, and the blood lipid levels of diabetic patients exceed those found in non-diabetics [24] . Evidence from the Seven Countries study [5] supports the association of the fat composition of diets, the plasma cholesterol and the risk for coronary heart disease. There has therefore been interest in the effect of low fat diets on the management of diabetic patients in contrast to conventional low carbohydrate, high fat diets [6, 7] . This study measures the response of patients to advice for low fat diets through weighed food intakes, diabetic control and certain risk indicators for cardiovascular diseases, namely body weight and plasma lipids.
Subjects and Methods
One hundred and seventy Type 2 (insulin independent) diabetic women, aged 35-64 years and free of other diseases, were identified from patients attending hospital clinics. Of these patients 148 agreed to participate in the study. They were randomly allocated to receive advice for low fat or low carbohydrate diets from experienced hospital dietitians. No specific dietary regimes were used. Instead the dietitians reviewed the current diets of the patients: for the low fat group advice was given which attempted to reduce the contribution of fat towards 30% of the prescribed total energy intake. This concentrated on reducing dairy products and fat from meat, and substituting margarines in order to improve the saturated-polyunsaturated fat balance. To maintain the required total energy intake the proportion of carbohydrates in these diets was increased. Patients in the low carbohydrate group acted as controls against which the effect of the advice to the low fat diet group would be measured. The patients in the low carbohydrate group also had their current diets reviewed and advice was given to encourage a carbohydrate intake not exceeding 40% of the prescribed total energy intake. During the period of study all patients received three home visits from a single nutritionist who encouraged continued adaptation of diets towards the low fat or the low carbohydrate dietary targets.
Dietary response was measured by one-day food intakes before dietary advice was given and again at the end of the study, using the 'weighed inventory method' [8] . Weighing scales (Salter No. 50T) were supplied to each patient who was asked to weigh and record every food item to the nearest % oz (3.54 g). If the complete food intake could not be measured at home, weighing elsewhere was encouraged or a description of unweighed items was obtained and estimations made of quantities involved. Dietary records were checked for completeness with the patient by the nutritionist. Weighed inventory records at the end of the study were obtained by two trained field workers who were blind to the group allocation of 0012-186X/81/0021/0529/$01.00 by their physicians, four withdrew themselves and one patient died. Another patient had a total cholesterol value which at entry to the study was close to the upper limit of laboratory measurement and which at the end of the study exceeded that limit. Her results were excluded from the analysis. Entry characteristics of the 136 patients who completed the study are shown in Table 1 . There were no important differences in these characteristics between the two groups. After selection for the study, but before receiving dietary advice, two patients were prescribed insulin: their results have been included.
Results expressed as mean value (SD) or as percentage of total group the patients. These visits were arranged for the same day of the week as the weighed record on entry. Visits were unannounced in order to improve the validity of the records. Total energy and nutrient intake were estimated using 'MeCance and Widdowson's food tables' [9] supplemented by more recent information from British and foreign food industries. Weight and height measurements and fasting blood samples were obtained before dietary advice was given and at the end of the study. Body weight in the fasting state was measured by beam balance to the nearest 0.1 kg. Standing height was measured to the nearest 0.1 cm. Plasma glucose was measured by the method of Trinder [10] and haemoglobin Al (HbA0 by a standard commercial method ('Quik-sep' Isolaboratories, Akron, Ohio). Plasma cholesterol was determined according to a modification of the method of Richardson et al. [11] . High density lipoprotein (HDL) cholesterol was measured by the same method after precipitation of very low density lipoproteins (VLDL) and low density lipoproteins (LDL) according to the method of Burstein and Samaille [12] . Plasma triglycerides were measured by a standard enzymatic method ('Precilip' Lot No. 764, Boehringer, Mannheim). Whenever appropriate, pooled plasma samples with known values were included in each batch of measurements. When the observed values of these measurements were outside accepted intervals, the whole batch was reanalysed. Since HDL cholesterol values of stored human plasma can vary over time [13] , a new pooled sample Was prepared for the estimations of HDL cholesterol at the end of the study. Coefficients of variation for unidentified split blood samples at the baseline were 2.5% for plasma glucose, 3.3% for total plasma cholesterol, 7.7% for HDL cholesterol, 4.4% for triglycerides and 2.1% for HbA1.
Results are presented as mean values and standard deviations (SD). The indices of outcome are the changes in diabetic control, weight and plasma lipids between entry to and end of the study. The effect of the low fat dietary advice has been measured by comparing these changes with those observed in the low carbohydrate advice group. Statistical significance has been assessed by Student's 't' test.
Results
Of the 148 patients who entered the study, 137 (93%) were re-assessed 6 months later. Amongst the 11 patients who were unavailable, six had been withdrawn
Dietary Response
Dietary response in the two groups is shown in Table  2 . The patients who were given advice for low fat diets showed a marked fall in the percentage of energy derived from total fats and a rise in the percentage derived from total carbohydrates. The percentages of energy derived from total fats and carbohydrate were essentially unchanged in the low carbohydrate (CHO) control group. The differences in response between the low fat group and the low CHO group for both nutrients were highly statistically significant (p < 0.001). The final percentage of total energy derived from fat in the low fat group is close to the target set at the beginning of the study.
The decrease in fat consumption in the experimental group was accompanied by a change in the balance of the component fats. Saturated and monounsaturated fats both decreased markedly while the percentage energy derived from polyunsaturated fats rose. The change in all three components differed significantly (p < 0.001) from the changes observed in the low CHO group.
The increase in carbohydrate consumption in the experimental group arose largely through increases in polysaccharides. The small increase in oligosacchatides was not significantly different from the corresponding change in the low CHO group.
Dietary cholesterol fell by 105 mg/1000 kcal in the low fat group while it rose by 24 mg/1000 kcal in the low CHO group. This difference was highly significant (p < 0.001). Dietary fibre rose in both groups but the difference in the increase between the two groups was not significant. Total energy fell in both groups but again the difference between the groups was not significant.
Analysis of changes in the intake of specific food items from the beginning to the end of the study revealed that patients in the low fat group had reduced their intake of butter, whole milk, cheese and eggs. More soft margarine of high polyunsaturated fat content was taken. For the same patients bread, especially wholemeal, potatoes and skimmed milk consumption increased. Changes in these food items in the intake of patients receiving low carbohydrate advice were less marked or absent. For this group there was a fall in the consumption of various confectioneries, but a small increase in consumption of bread. There was little change in the type of meat, fruit and legumes consumed by either group of patients.
Diabetic Control
Patients in the low fat group and the low carbohydrate group had mean fasting plasma glucose levels of 9.1 and 9.7 mmol/1 respectively on entry to the study. At final assessment mean levels had decreased by 0.3 mmol/1 in the low fat group and by 0.5 mmol/1 in the low carbohydrate group. The difference in fall of mean plasma glucose between the groups was not statistically significant. Diabetic control was also assessed by measurements of fasting plasma HbA1. On entry the mean levels were 10.0% and 10.1% for the low fat and the low carbohydrate groups respectively. These levels fell by 0.7% in the low fat group and by 0.6% in the low carbohydrate group. The difference in the fall of mean plasma HbA1 levels between the groups was again not significant. Thus there was essentially no change in diabetic control in association with the observed changes in diet of the low fat group. During the study four patients in the low fat group had their dosage of oral hypoglycaemic drugs increased and for another six patients the dosage of these drugs was decreased. Ten patients in the low carbohydrate group received increased dosage of oral hypoglycaemic drugs and another three patients were commenced on insulin therapy. 
Body Weight and Plasma Lipids
Changes in body weight (Table 3) were studied by dividing patients in both groups into those who were obese (weight/height 2 >t 28 kg/m 2) and those who were not on entry to the study. The cut-off point of 28 kg/m 2 corresponds on average with 35% body fat [14, 15] . Obese patients on a low fat diet showed a significant decrease in weight (2.7 kg) compared with obese patients in the control group (0.9 kg, p < 0.05). For those patients classified as non-obese, weight changes were small in both groups and the difference between the groups was not statistically significant. Details of changes in plasma total cholesterol, HDL cholesterol and total triglycerides are given in Table 4 . Total cholesterol decreased in patients in both groups, the fall of 0.90 mmol/1 in the low fat group being significantly greater (p < 0.00l), than the fall of 0.28 mmol/1 in the low carbohydrate group. Mean HDL cholesterol and total triglycerides decreased slightly in both groups: in neither case was the difference between the groups statistically significant.
Discussion
The study was designed to measure the effect of giving practical advice for a change of food intake from the conventional low carbohydrate diet to a diet with a fat content of around 30% of its total energy. Women diabetics were chosen who were insulin independent. In terms of their initial fasting plasma glucose and HbAb there was considerable variation in diabetic control (Table 1 ). The purpose of the low carbohydrate diet group was to control for any secular changes in diet, for changes in diabetic management and for the additional attention given to the low fat diet group. These arrangements for control were facilitated by the fact that most patients were infrequent attenders at hospital clinics and in particular had not seen the dietitians for some years.
The reduction in the percentage of total energy intake derived from fats shows clearly that the low fat dietary advice was generally effective. Support for this assertion can be gained also by relating the change in plasma total cholesterol to the change expected from modification of the fat content of the diet according to the equation derived from the metabolic experiments of Keys et al. [16] . According to the modifications of saturated and polyunsaturated fats and dietary cholesterol observed in both groups of patients during the study, the mean decrease in plasma cholesterol in the low fat group was predicted to be 0.52 mmol/1. This approximates closely to the observed decrease of 0.62 mmol/1 for plasma cholesterol in the low fat group, when the change in plasma cholesterol in the low carbohydrate group is taken into account.
Obese patients in both groups lost weight, but more so in the low fat group. Changes in total energy intake were small and similar for both groups. When total energy intake was analysed for obese and nonobese patients separately, there was no differential change in total energy intake which would explain the reduction in body weight amongst the obese. No obvious change in energy output was observed. The mechanism for this reduction in weight remains unclear.
There were no significant changes in HDL cholesterol levels. These findings are of interest when considering the inverse associations of body weight and HDL cholesterol in cross-sectional studies [17] , although the weight changes in this study were small. Hulley et al. also reported the absence of significant change in HDL cholesterol following weight loss [18] . With the greater reduction of plasma total cholesterol in the low fat group a small increase in the ratio of HDL cholesterol to total cholesterol occurred in comparison to the changes in the low carbohydrate group. Carbohydrate induced hypertriglyceridaemia was not observed [19] .
The dietary response to low fat dietary advice in this population of diabetics seems to be encouraging given the absence of deterioration in diabetic control and the improvement of some risk indicators for cardiovascular diseases.
